It is recommended that the DOE/NV/WMD continue to compile data on the rest of the DOE facilities on the MACROEL mixed waste and other contaminated wastes destined for disposal at the Nevada Test Site. The DRI recommends that the DOE/NV conduct onsite visits to collect additional information on the MACROEL waste mixed with other wastes at the major DOE facilities. ' Hanford site data were compiled from the DOEERWM report, "Contaminated Concrete: Occurrence and Emerging Technologies for DOE Decontamination." The concrete lead contamination data are not included in the grand total. *ORNL reported data other than that for 1995 under lnventory (INV) and Generated (GEN) wastes. Note: The current inventory 1995 and the five-year projected generation of waste (1995) (1996) (1997) (1998) (1999) figures in cubic meters are the same as described in the PSTPs and the FSTPs for the four sites except HANF. The HANF site data were obtained from the DOEERWM report. 
LIST OF ACRONYMS AND ABBREVIATIONS

REQUIREMENTS
The requirements for this investigation are found in the FFCAct of 1992. It requires that the DOE prepare STPs for each individual DOE site that generates or stores mixed waste. Mixed wastes contain both hazardous and radioactive components. This is also required by the Resource Conservation and Recovery Act (RCRA), as amended by the FFCAct of 1992. The mixed waste streams are subject to the Land Disposal Restriction (LDR) regulations.
As required by the FFCAct of 1992, each DOE STP must provide a list or inventory of mixed waste treatment technology required and the approach or treatment facility that will be used to treat the waste. The law also requires that the STP includes treatment capacity and schedules for bringing new facilities into operation. Each STP is a result of a three-part planning process consisting of a (1) Conceptual Site Treatment Plan, (2) Draft Treatment Plan, and (3) Proposed Site Treatment Plan. The PSTP, upon concurrence with the appropriate state regulatory agency, becomes the final STR
OBJECTIVES
The basic objectives of this study were to determine the type and amount of lead mixed waste to be disposed of at the NTS in the next five to ten years. Information on the composition of lead mixed waste would then be provided to the University of Nevada, Reno (UNR) to help in the design of laboratory experiments. Another objective of this study was to determine whether macroencapsulation (MACRO) is the preferred treatment option of lead-contaminated mixed waste to be disposed of at the NTS as well as throughout the DOE complex. MACRO is accomplished by totally encasing the waste in a thermoset or thermoplastic resin or epoxy. The product of this unit is a final waste form suitable for land disposal.
PURPOSE AND SCOPE
The purpose of this study was to conduct research only on the final MACROEL waste forms and verify their suitability for disposal or recommend alternative modifications required prior to safe disposal at the NTS within five to ten years. Appendix C contains the Technical Task Plan (TTP) for this study. The TTP was provided to DRI by DOE and contains specific guidance for conducting these investigations. DRI was requested by the DOE/NV directives to obtain the following information in conjunction with the review of the PSTPs for the five DOE sites described earlier: DOE site responsible for the waste.
Final waste form (e.g., MACRO lead, grouted material).
Anticipated volume of final waste form (ballpark estimate, as needed).
Waste treatment "recipe" (i.e., identify MACRO specifics such as coating thickness and constitution).
Treatment schedule by fiscal years (described in the Tables wherever available).
Proposed and alternative disposal locations, if determined.
The above information is presented in Tables 3 through 9 for the HANF, INEL, O W L , RF and SRS sites. The waste treatment "recipe" is described in "Review of Encapsulation Technologies," report.
STUDY METHODOLOGY
DRI reviewed PSTPs and other documents available in the DOE public reading facility and from other sources. The bibliography at the end of this report provides a list of documents used in developing the data reported here. Data were also obtained by interviewing the site managers by telephone. Two interview forms were developed (Appendix B) to obtain consistent data on MACROEL waste forms from each site either by calling or by visiting the sites. However, during the investigation, no interviews were conducted and none of the five sites were visited.
DATA COMPILATION ON THE MIXED LEAD WASTE (MACRO/EL WASTE)
It was noted during the investigation that the density of the lead mixed waste is high,j varied because of the variety of mixed waste forms. As discussed in the Introduction, the PSTPs were developed by each DOE site under similar format and guidelines to establish consistency among all the sites. These guidelines were developed and coordinated with the individual sites by the DOE task forces and working groups to provide guidance on the format and content of the proposed plans.
DRI was directed by the DOEINVNMD Project Manager to compile MACROEL waste forms-related information for each of the five sites investigated. The type of data to be gathered includes: (Table 1 ) Table 1 presents the information that was available, as directed by DOE/NV, and relevant information by each site. Cross checks are placed under similar information; inconsistent information is described in each individual column as it is described in each of the PSTPs. Data collected for each site are presented in Tables 1 through 9 .
DESCRIPTION OF TABLES FOR EACH SITE
Summary of Information Requested by the DOE/NV and the Type of Data Obtained from the PSTPs
Hanford Site -Summary of Lead Mixed Waste Sites (Table 2) As indicated earlier, the Hanford site was exempted from preparing a PSTP, as required by the FFCAct of 1992 and RCRA. Therefore, the data reported in this table were compiled from the DOEERWM report "Contaminated Concrete: Occurrence and Emerging Technologies for the DOE Decontamination" (DOE/ORO-2034). These data are inconsistent with the DOE directives because information reported in the ERWM document is in a different format. The approximate volume of contaminated concrete at the site in 1995 was 18,540,100 ft3 or 525,364 m3 for the four buildings.
Contaminated concrete appears to be a major waste volume at this site Idaho National Engineering Laboratory Site -Summary of Onsite Lead Mixed Waste Sites (Table 3) This table identifies only MACROEL waste streams intended to be treated at INEL. These waste streams were generated onsite for treatment at INEL. The data compiled in this table are described in various sections of the INEL PSTP with other waste forms. MACROEL waste forms were separated from the other waste forms for this study. The total volume of current inventory of lead mixed waste in 1995 was 500.1 m3. However, the generation of lead mixed waste from 1995-1999 was projected to be 226.1 m3. All the lead waste is required for MACRO treatment at the INEL. The study shows about 70% of scrap metal contaminated with lead exist at the facility as it is described in Table 3 (ID-INL The Waste Reduction Operation Complex (WROC), as described in Table 3 , has been identified as a potential location for development, testing and implementation of various mixed low-level waste treatment technologies. The WROC is used to demonstrate, test and operate sizing, segregation, mercury retorting and MACRO/stabilization technologies.
The following are the treatment facility schedules (Pl, P2, P3, P4, P5, P6) as described in Table  3 , and the schedule for approval by the state (SI). A detailed description for MACROEL waste forms can be obtained in the INEL PSTP, Section 5, P2 -Procure Contracts: The date on which contracts are in place for the design of facilities and/or process equipment is September 30, 1995.
P3 -Initiate Construction: The date on which a contractor(s) mobilizes and begins construction of a process or facility containing a process is June 30, 1997.
P4 -Commence System Testing: The date on which testing begins on the treatment process equipment on "cold" feedstock is December 3 1, 1998. (Table 4) This table presents MACROEL waste streams information for wastes generated at offsite sources for which (a) the generator selected the option of treatment at INEL and/or (b) the Options Analysis Team (OAT) recommended INEL as the treatment center of choice. It shows the offsite MACROEL waste streams that have been identified by the offsite generator and/or by the OAT as potential matches for treatment at the INEL. The total volume of current inventory of lead mixed waste in 1995 was 31.8 m3. However, the generation of lead mixed waste from 1995-1999 was projected to be 10.4 m3. All the lead mixed waste is planned for MACRO containment at the facility. It is considered to be the preferred option for treating waste. It is important to note that INEL was not identified as the recommended treatment facility by the OAT for some of the waste streams listed in this table. However, after contacting the generators of these waste streams, it was confirmed that they intended INEL to be their primary treatment option for the listed waste streams.
Waste streams from the Charleston Naval Shipyard and the Mare Island Naval Shipyard were shipped to the INEL in FY 1996 for treatment. Since these shipyards were scheduled for closure in early 1996, they had requested that their waste be transported by January 1996 to the DOE facilities that have been identified as the primary treatment options for storage prior to treatment.
Oak Ridge National Laboratory Site -Summary of Elemental (Lead) Hazardous Metals
Waste Sites (Table 5 ) Table 5 presents the most recent data available in the 1993 PSTP on the EL waste form. It appears that ORNL reported site data from the MWIR, as shown in the first column of this table. The last four columns present the 1993 inventory and EL hazardous waste generated in 1993 in kilograms (kg) andcubic meters (m3). The total elemental (lead) hazardous metal inventory in 1993 was projected to be 142,330 kg or 95 m3. However, the expected waste generated in 1993 was 2,811 kg or 1.9 m3. The total volume of current inventory of lead mixed waste in 1993 at ORNL was anticipated to be very modest and the projected generation of waste was expected to be very small. All the EL waste will require MACRO treatment. The waste density is variable because of the form and the packaging.
Oak Ridge National Laboratory Site -Summary of Mixed WastesKontact-handled Batteries Sites (Table 6) Information presented in Table 6 was compiled from the ORNL PSTP. It is clear from the first column of this table that data were reported from the MWIR. The last four columns present the 1993 inventory and elemental (lead) hazardous waste generated in 1993 in kg and m3. The total mixed low-level wastekontact-handled batteries 1993 inventory was 27,8 15.5 kg or 19 m3. However, the expected 1993 generated waste was projected to be 10,996 kg or 7.4 m3. Other detailed information is also provided in the table. The total volume of current inventory of lead mixed waste in 1993 at ORNL was anticipated to be very modest and the projected generation of waste was expected to be very small. The treatment method for most batteries will likely be MACRO. (Table 7) This table presents lead mixed waste stored at the Rocky Flats site. The total volume of waste in 1995 was 39 m3. The five-year (1995) (1996) (1997) (1998) (1999) projected generation of waste from this site is 39 m3. It is anticipated that Polymer, either coating or extrusion, will be utilized for macroencapsulation.
Rocky Flats Environmental Technology Site -Summary of Lead Mixed Waste Sites
Rocky Flats Environmental Technology Site -Summary of Lead Mixed Waste
Characterization Report Schedules (Table 8) This table describes schedules for completing the initial lead and leaded gloves waste characterization. The review of existing data was completed in September 1995 and the informal sampling and analysis will be completed in June 1997.
Savannah River Site -Summary of Lead Mixed Waste Sites (Table 9) Information presented in this table contains categories requested by the DOE/NV, described in Table 1 . Current inventory as reported in the 1995 PSTP for the 1994 total mixed lead waste stored at the SRS was 156 m3. The five-year (1995) (1996) (1997) (1998) (1999) projected generation of waste is 90 m3. This DOE facility is projecting a decrease in the lead mixed waste to be generated during the next five years. (Tables 10 and 11) The RF and SRS current inventory and five-year projected generation of waste (in cubic meters) from 1995-1999 were compared with the Mixed Waste Inventory Report (MWIR) data. The same data were also described in the DOE waste stream report of September 1996. It was also noted that the MWIR contains information on both current inventory and the five-year projected generation in kilograms. The PSTPs did not report the amount of waste in kilograms. This information is provided in Tables 10 and 11. The comparative study between the two documents show that a large quanitity of lead mixed waste exists at both the sites as described in Tables 10 and  11 . No description was provided in the MWIR on the RF five-year projected waste generation. The comparative study for the INEL and ORNL was not performed due to the unavailability of the MWIR data.
Summary of Lead Mixed Waste Data from MWIR and PSTP on the RF and SRS Sites
CONCLUSIONS
The total volume from the four major sites (INEL, ORNL, RF and SRS) is very modest at -840 m3 (29,400 ft3). If this volume were to be shipped to Nevada, it would generate approximately $500,000 utilizing the projected disposal rates upto $17.00 per ft3. The largest potential volume of mixed waste that could come to Nevada is the contaminated concrete from the DOE complex. Some portion of this concrete is contaminated with lead mixed waste. Based on the investigations performed by DRI as directed by DOENV, the following conclusions can be drawn: HANF was exempted from preparing a PSTP. Therefore, data for this site were obtained from the DOEERWM report, "Contaminated Concrete: Occurrence and Emerging Technologies for the DOE Decontamination" (DOE/ORO-2034).
The data for the other four sites, INEL, ORNL, RF and STS, reported in the PSTPs, were found to be inconsistent, as described in The five DOE sites investigated contain several other types of contaminated wastes, such as mercury, organics, heavy metal solids, and various mixed sludges.
MACRO appears to be the preferred treatment option for the contaminated lead waste.
RECOMMENDATIONS
It is recommended that DOE/NV
Continue to compile these types of data on all of the other DOE facilities to gain a better understanding of quantity and type of mixed low-level waste that might be disposed of at the NTS within five to ten years.
Expand the data base to include other types of wastes that might be stored at the NTS over a five-to ten-year period.
Conduct onsite visits to collect additional information for major DOE facilities. Appendix B contains interview forms, which can facilitate obtaining the needed data for the various sites.
Investigate contaminated concrete from the DOE complex. (In the conclusion section of DOE/ORO-2034 is a description of contaminated concrete which could require macroencapsulation). (1995) (1996) (1997) (1998) (1999) figures in cubic meters are the same as described in the PSTPs and the FSTPs for the four sites except HANF. The HANF site data were obtained from the DOEERWM report. (1995) (1996) (1997) (1998) (1999) figures in cubic meters are the same as described in the PSTPs and the FSTPs for the four sites except HANF. The HANF site data were obtained from the DOEERWM report. Note: The current inventory 1995 and the five-year projected generation of waste (1995) (1996) (1997) (1998) (1999) figures in cubic meters me the s m e as described in the PSTPs and the FSTPs for the four sites except HANF. The HANF site data were obtained from the DOEERWM report. 
APPENDIX A Definitions
Disposal -the permanent isolation of waste with no intent of recovery.
Disposal Facility -( 1 ) The land, structures, and equipment used for the disposal of waste. (2) A facility or part of a facility at which waste is intentionally placed into or on the land or water, and at which waste will remain after closure. Offsite -Any facility or installation other than generating or storing facility.
Onsite -( 1 ) Within a single research or production site of the DOE weapons complex (e.g., Los Alamos National Laboratory is a site, as are Idaho National Engineering Laboratory and Sandia National Laboratories. (2) The contaminated area and all potential areas in very close proximity to the contamination that must be taken into account for effective implementation of the response action.
Onsite Facility -a hazardous waste treatment, storage, or disposal area that is located on the generating site.
Resource Conservation and Recovery Act (RCRA) Permit, Part A -the first part of a RCRA permit application that identifies treatment, storage, and disposal units within a to-be-permitted facility.
Resource Conservation and Recovery Act (RCRA) Permit, Part B -the detailed second part of a RCRA permit application that describes waste to be managed, waste quantities, and facilities. Technology-Based Standards -a restricted waste for which a technology-based standard is specified may be land disposed after it is treated using that specified technology or an equivalent treatment approved by the administrator of EPA.
Treatability Group -The DOE has grouped its wastes to reflect salient treatment considerations for each waste form based on the radioactive characteristics, hazardous components and physicalkhemical matrices. These "treatability groups'' are used to relate waste forms and waste quantities to treatment facilities and technology development needs.
Treatment -(1) Any method, technique, or process designed to change the physical or chemical character of waste to render it less hazardous; safer to transport, store or dispose of; or reduce in volume. (2) Any activity that alters the chemical or physical nature of hazardous waste to reduce its toxicity, volume, or mobility, or render it amenable for transport, storage, or disposal.
Treatment Facility -the specific area of land, structures, and equipment dedicated to waste treatment and related activities.
Treatment Method -a group of treatment technologies that utilize the same chemical or physical principle to destroy or mitigate the waste characteristics or constituents.
Treatment, Storage, and Disposal (TSD) Facility -any building, structure, or installation where a radioactive or hazardous substance has been treated, stored, or disposed of.
Treatment System -the equipment and processes used for similar waste types at treatment facilities. A treatment system is unit treatment operation or sequence of unit treatment operations carried out on all wastes that enter the system (e. g., a treatment system may consist of chemical reduction followed by precipitation, or an incinerator and vitrification unit for the ash).
Treatment Unit -the portion of a single treatment system that will treat mixed low level waste to meet both LDR requirements and the disposal site waste acceptance criteria.
Waste Form -a grouping of one or more item description codes based on presumed similarity of waste treatment requirements.
Waste Management -the planning, coordination and direction of those functions related to generation, handling, treatment, storage, transportation, and disposal of waste, as well as associated surveillance and maintenance activities.
Waste Stream-a flow of waste materials with specific definable characteristic that remain the same throughout the life of the process generating the waste. 
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